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[57] ABSTRACT

Compounds of the formula:
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wherein R is hydrogen, lower alkyl, halogen, nitro, tri-
fluoromethyl, or lower alkoxy; and n is 2, 3, or 4; and
the non-toxic pharmaceutically acceptable acid addi-
tion salts thereof; have CNS-depressant activity.

3 Claims, No ﬁl:awings
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4-HYDROXY-4-PHENYL-2,3-CYCLQALK-
YLIMINO-2-THIAZOLIDINEALKYLCARBOXYLIC
ACID LACTONES E
This is a continuation-in-part of application Ser. No. 5
346,495, filed Mar. 30, 1973, and now abandoned.
The invention sought to be patented comprises
chemical compounds having the structural formula:

15

I

20
wherein R is hydrogen, lower alkyl, halogen, nitro,
trifluoromethyl, or lower alkoxy; and nis 2, 3, or 4; and
the non-toxic pharmaceutically acceptable acid addi-
tion saits thereof.

As used herein the term “lower alkyl” or “lower
alkoxy” means a substituent having an alkyl moiety of
from one to four carbons. The term “halogen” means a
chloro, bromo, or iodo substituent.

The compounds of Formula I, where R and n are
hereinbefore defined, exert a depressant action on the
central nervous system as demonstrated by evaluation
in standard pharmacological test procedures. In addi-
tion to their CNS-depressant effects, the compounds of
Formula I, wherein R is chloro, 7 is 3 or 4, antagonize
reserpine-induced ptosis in mice, evidencing moodele-
vating activity. '

The compounds of Formula I are prepared by the
reaction of a compound of Formula II:

/-NYSH
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where n is 2, 3, or 4; with a compound of Formula III: 50
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where R has the meaning as defined in Formula 1. 60
The reaction is carried out in acetic anhydride or in
glacial acetic acid in the presence of acetic anhydride.
The reaction is performed at an elevated temperature,
such as at steam bath temperatures. The reaction prod-
uct is isolated as the hydrobromide salt. If desired, the 65
salt can be neutralized with a suitable base to give the
free base, or it can be converted to other non-toxic,
pharmaceutically acceptable salts by conventional pro-

cedures, such as by treating the base with an appropri-
ate acid.

The starting materials employed in the aforedes-
cribed method of preparation are either known com-
pounds or can be prepared from known compounds by
conventional methods. The hydroxy acids correspond-
ing to the lactones of Formula I are described in U.S.
patent application Ser. No. 363,455, P. Wei and S. Bell,
filed on May 24, 1973 now.U.S. Pat. No. 3,853,872.

When the compounds of the invention are employed
pharmacologically, they may be administered alone or
in combination with pharmaceutically acceptable carri-
ers, the proportion of which is determined by the solu-
bility and chemical nature of the compound, chosen
route of administration, and standard pharmaceutical
practice. For example, they may be administered orally
in the form of tablets or capsules containing such exipi-
ents as starch, lactose, magnesium stearate, and so
forth. They may be administered orally in the form of
solution or they may be injected parenterally, e.g. intra-
muscularly. For parenteral administration, they may be
used in the form of a sterile solution or suspensions
containing other solutes, for example, enough saline or
glucose to make the solution isotonic.

The dosage of the present pharmacologically active
agents will vary with the form of administration and the
particular compound chosen. Furthermore, it will vary
with the particular subject under treatment. Generally,
treatment is initiated with small dosages substantially
less than the optimum dose of the compound. Thereaf-
ter, the dosage is increased by small increments until
the optimum effect under the circumstances is reached.
It will generally be found that when the composition is
administered orally, larger quantities of the active
agent will be required to produce the same effect as a
smaller quantity given parenterally. In general, the
compounds of this invention are most desirably admin-
istered at a dosage level that will generally afford effec-
tive results without causing any harmful or deleterious’
side effects. ’

The manner and process for making and using the
invention are illustrated in the following examples,
where all temperatures are given in degrees Centi-
grade.

EXAMPLE 1

‘3-(p-Chlorophenyl)-2,3,5,6,7,8-Hexahydro-3-
Hydroxy-thiazolo [3,2-a][1,3]Diazepin-2-Acetic Acid
y-Lactone, Hydrobromide

3-Bromo-3-p-chlorobenzoylpropionic acid (5.8 g,
0.02 m) and 3,4,5,6-tetrahydro-2-mercapto-1,3-diaze-
pine (2.6 g, 0.02 m) are dissolved in 50 ml of acetic
anhydride. The solution is heated on a steam bath for
one-half hour and then cooled. Anhydrous ether (150
ml) is added to precipitate a heavy oil residue. After
the solvent is decanted, the oily residue is treated with
cold acetonitrile and collected. The crude material (3.7
g) is recrystallized by dissolving it in acetonitrile at
room temperature and then concentrating the solution
to a small volume. The solid is collected and washed
with a small amount of acetonitrile to give the title
compound, m.p. 183°-185°.

Analysis for: C15H15N202CIS.HBX‘.

Calculated: C, 44.62; H, 4.00; N, 6.94 %.

Found: C, 44.88; H, 3.91; N, 6.81.

IR (KBr): lactone 5.5 u; NMR (CDCly): 7.7 (m, 4,
aromatic); 5.0 (¢, I, methine); 3.7 (m, 6,
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NCH,CCH,N); 2.1 (m, 3, CCH,C); aiso exchangeable
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upfield.

EXAMPLE II

3-(p-chlorophenyl-2,3,6,7,-Tetrahydro-3-Hydroxy-5H-
Thiazolo{3,2-a]Pyrimidine-2-Acetic Acid y-Lactone,
Hydrobromide

3-Bromo-3-(p-chlorobenzoyl)propionic acid (11.64
g, 0.04 m) and 2-mercapto-3,4,5,6-tetrahydropyrimi-
dine (4.64 g, 0.04 m) are dissolved in 100 ml of glacial
acetic acid containing 25 ml of acetic anhydride. The
solution is heated on a steam bath for 15 minutes and
then treated with Darco. The mixture is filtered, and
the filtrate evaporated to give a residual solid which is
treated with ether, dimethoxyethane, and acetonitrile.
Recrystallization from acetonitrile gives the title com-
pound, m.p. 200°-202°.

Analysis for: C,4,H,3CIN,O,S.HBr

Calculated: C, 43.15; H, 3.62; N, 7.19; Cl, 9.10; S,
8.23 %. v

Found: C, 42.81; H, 3.65; N, 7.26; Cl, 8.78; S, 8.22.

IR (KBr): Amine HBr, 3.5 p; y-lactone, 5.55 u;
C=N, 6.1

EXAMPLE Il

The CNS-effects of the compounds of Formula I are
elicited and demonstrated by the following test proce-
dure:

A compound of Formula I is administered orally
(P.0O.) or intraperitoneally (1.P.) to each of three mice.
The animals are observed for signs of CNS- depressant
activity, such as decreased motor activity, sedation,
ataxia, loss of righting reflex, and decreased respira-
tion. When tested as above-described, 3-(p-chlorophe-
nyl-2,3,5,6,7,8-hexahydro-3-hydroxy-thiazolo[ 3,2-a]-8
1,3]diazepin-2-acetic acid +y-lactone, hydrobromlde
showed decreased motor activity and decreased respi-

ration at 40 mg/kg (I.P.); and 3-(p-chlorophenyl-

2,3,6,7-tetrahydro-3-hydroxy-5H-thiazolo[ 3,2-
a]pyrimidine-2-acetic acid vy-lactone, hydrobromide
showed decreased motor activity and decreased respi-
ration at 40 mg/kg (P.O.) and ataxia and loss of right-
ing reflex at 127 mg/kg (P.O.).

The ability of 3-(p-chlorophenyl-2,3,5,6,7,8-hexahy-.

dro-3-hydroxy-thiazolo{ 3,2-a][ 1,3 }diazepin-2-acetic
acid y-lactone, hydrobromide and 3-(p-chlorophenyl-
2,3,6,7-tetrahydro-3-hydroxy-5H-thiazolo[ 3,2-
a]pyrimidine-2- acetlc acid y-lactone, hydrobromide to
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antagomze reserpme -induced ptosis is demonstrated as
follows:

The compound is administered ocally at graded dose
levels to groups of six mice (3 males and 3 females) at
a number of dose levels. One hour later the animals are
challenged with reserpine, 2.5 mg/kg, I.P. The degree
of ptosis for each eye is determined at 1 hour and 2
hours post-treatment. Prevention of ptosis is deter-
mined for.each time period by comparison with con-
trols run simultaneously. The percent antagonism is
calculated as
Average score (control)—average score (test)

average score (control)

100 X

When tested as. above, 3-(p-chlorophenyl)-
2,3,5,6,7,8-hexahydro-3-hydroxy-thiazolo[ 3,2-
a][ 1,3]diazepin-2acetic acid y-lactone, hydrobromide
produces 50% antagonism at a dose of 27 mg/kg, while
3-(p-chlorophenyl-2,3,6,7-tetrahydro-3-hydroxy-5SH-
thiazolo[ 3,2-a]pyrimidine-2-acetic acid y-lactone, hy-
drobromide produces 50% antagonism at a dose of
0.54 mg/kg.”

What is claimed is:

1. A compound of the formula:

/'-N
(CHy),,

N

wherein R is hydrogen, chloro, bromo, iodo, nitro,
trifluoromethyl, or alkoxy, said alkyl or alkoxy groups
having from 1 to 4 carbons; and n is 2, 3, or 4; and the
non-toxic pharmaceutlcally acceptable acid addition
salts thereof.

2. The compound as ‘defined in claim 1, which is:
3-(p-chlorophenyl)-2,3,5,6,7,8-hexahydro-3-hydroxy-

. thiazolo[3,2-a]-[ 1,3]diazepina2-acetic acid y-lactone.
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3. The compound as defined in claim 1, which is:
3-(p-chlorophenyl-2,3,6,7-tetrahydro-3-hydroxy-5H-
thiazolo[ 3,2-a}-pyrimidine-2-acetic acid y-lactone. .
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